The study of regulatory effects of Pdx-1, MafA and NeuroD1 on the activity of porcine insulin promoter and the expression of human islet amyloid polypeptide.
The purpose of the present study was to determine the activation of porcine insulin promoter (PIP) by three transcription factors: pancreatic and duodenal homeobox 1 (Pdx-1), v-maf musculoaponeurotic fibrosarcoma oncogene (MafA) and neurogenic differentiation 1 (NeuroD1) in non-beta islet cells cultured in vitro. In addition, the expression of the exogenous human islet amyloid polypeptide (hIAPP) gene driving by PIP in porcine kidney 15 (PK15) cells co-transfected with these transcription factors was also examined. In the present study, a series of vectors for gene overexpression were constructed, including pGL3-Pdx-1, pGL3-MafA, pGL3-NeuroD1, pGL3-PIP-LUC and pcDNA3.1-PIP-hIAPP. The dual-luciferase reporter assay showed that the PIP activity was increased in PK15 cells when overexpressing the exogenous transcription factors Pdx-1, MafA and NeuroD1. Introducing the PIP-hIAPP expression vector into PK15 cells combined with exogenous Pdx-1, MafA and NeuroD1 resulted in the efficient expression of hIAPP at the gene level, but not the protein. The current systematic porcine insulin promoter analysis provided the basic information for future utilization of porcine insulin.